Summary. The body weight of rats at spontaneous vaginal opening (Wvo) was related to the weight at weaning (Ww) 
Introduction
Kennedy & Mitra (1963a, b) investigated the relationship between the mean body weight at vaginal opening and the mean time to reach vaginal opening in the rat as well as the mean weight and the mean time at the first oestrus and mating. In addition, some rats were subjected to different dietary regimens (before and after weaning), so that the effects of underfeeding on growth and sexual development could be separately assessed. Kennedy & Mitra (1963b) thoroughly mixed the young of several litters at birth and reassociated them into small litters (3 young) or large litters (15) (16) (17) young): the number of females in each new group was not specified. At weaning rats from small litters each weighed 40 g on average and from large litters each weighed 15-25 g on average. Postweaning food was not restricted. Further young were raised in non-manipulated litters until weaning; post-weaning food was restricted in these rats. All groups reached vaginal opening.at a different mean weight and mean age, those raised in small litters being heaviest and youngest at vaginal opening. However, because the litters were mixed there are physiological and statistical problems of interpretation.
The present studies were undertaken to re-examine the relationship between weight at vaginal opening and weight at weaning and the time elapsed between the two events. The weight at weaning is included as Kennedy & Mitra (1963b) (Draper & Smith, 1981) was used to assess the nature and strength of this dependence. It was not assumed that different litters were homogeneous with regard to Wvo although it was subsequently found that the coefficients of W" and tvo in the regression equation were the same for all litters. Different models were fitted to the data using the statistical package GLIM (Baker & Neider, 1978 (Draper & Smith, 1981) . Table 3 gives coefficient values for this model. No adequate explanation can at present be advanced to account for ay A plot of as versus the number of young raised showed no correlation. In the litters with only small numbers of females, the coefficient a} could be replaced by the coefficient a, so that there is no litter effect. It is thus possible that the number of males present in some way causes the differences between litters. Variation in a¡ might also result from differences in the nourishment of each fetus during pregnancy, which appears to affect the post-natal performance of the neonates (Barry, 1920; Cox, Legates & Cockerham, 1959; Monteiro & Falconer, 1966; Rattner, Michael & Brinkley, 1979) , but all the pregnant and post-partum females were treated identically. During the course of this study a change in diet from Oxoid to CRM nuts was made but only the first few litters were raised on Oxoid.
It has been argued that puberty is more closely related to age (Asdell & Crowell, 1935) than weight (Kennedy & Mitra, 1963b) . We have shown that it depends on both. In the studies by Asdell & Crowell (1935) (Drickamer, 1976) . Drickamer (1976) (Drickamer, 1976) . This contrasts with the results of Kennedy & Mitra (1963b) , although the latter employed various dietary regimens and a different statistical design.
The pre-weaning environment and genetic endowment are known to influence post-natal growth of the rat. In particular the maternal capacity to lactate is profoundly influenced by litter size (Cox et al., 1959; Ota & Yokoyama, 1967; Nowosielski-Slepowron & Park, 1974; Nelson & Robison, 1976; Wurtman & Miller, 1976) . However, no litter in our study was so small that the rats failed to grow. In the small litters weaning weight usually exceeded 50 g (Table 1) .
Social factors and population density have considerable influence upon the onset of puberty (Christian & Davis, 1964; Sadleir, 1969) . High population density will delay the onset of puberty and reduce the percentage of fecund females. In our study pre-weaning litter size never exceeded 16 young (in this cage extra males had been added) and the females (never more than 7 per litter) were reared separately, litter by litter, after weaning.
The results of the present study show that (1) weight at vaginal opening is dependent upon both weight at weaning and time from weaning to vaginal opening, with weight at vaginal opening increasing with weight at weaning and increasing time between weaning and vaginal opening ; (2) different litters can produce different effects in that there is a baseline addition of weight at vaginal opening which is litter specific in some cases, as well as different magnitudes of dependence on time between weaning and vaginal opening; and (3), care must be exercised, because of (2), when comparing the effects of a treatment which may affect puberty. Treatments must be randomized
